Cellular responses to ionizing radiation damage.
The purpose of this report is to provide current perspectives on studies of DNA damage and cell cycle response after ionizing radiation, and their applications in radiation oncology. Presentations at the Seventh Annual Radiation Oncology Workshop, held at the International Festival Institute at Round Top, TX, were summarized. Eighteen speakers presented their current work covering a wide range of studies on cellular responses to ionizing radiation. These presentations and discussions form the framework of our report. In response to ionizing radiation, cells immediately activate a series of biochemical pathways that promote cell survival while maintaining genetic integrity. The main cellular defense system against ionizing radiation exposure is composed of two distinct types of biochemical pathways, that is, the DNA damage cell cycle checkpoint pathways and the DNA repair pathways. The DNA damage checkpoint pathways are activated directly by DNA damage, while the repair pathways are constitutively active and are likely modulated by checkpoint signals. Discussions here emphasize that the ATM protein is a central component of the ionizing radiation-responsive pyramid and is essential for activating divergent molecular responses that involve transcriptional regulation, cell cycle arrest, and modulation of DNA repair. The relationship between homologous recombinational repair and nonhomologous end joining of double-strand breaks is also discussed.